Role of cytoplasmic ATP in the restoration and maintenance of a membrane permeability barrier in transformed mammalian cells.
Addition of ATP to medium surrounding intact, transformed 3T3 cells activates the formation of aqueous channels in the plasma membrane. This results in efflux of nucleotide pools and ions and entry into the cytosol of charged, phosphorylated species. In such permeabilized cells, glycolysis is totally dependent on the external addition of glucose, inorganic phosphate, ADP, K+, Mg2+ and NAD+ which restore lactic acid formation to levels found in untreated cells. As expected, such reconstitution of glycolytic activity is found to restore intracellular ATP levels. This is accompanied by sealing of the membrane channels so that efflux of nucleotide pools ceases. Pyruvate, a substrate for mitochondrial ATP synthesis, when provided along with ADP and inorganic phosphate also produces sealing of the membrane channels. On the other hand, reactivation of pentose phosphate shunt activity, which does not lead to ATP synthesis, does not induce restoration of the membrane permeability barrier. Furthermore, compounds which lower the internal ATP pool prevent sealing, and also render the plasma membrane more sensitive to external ATP (Rozengurt and Heppel, '79). Sealing of aqueous channels following restoration of the internal ATP pool is associated with phosphorylation of the inner membrane surface, and is unaffected by inhibitors of protein synthesis, microfilament or microtubular assembly. These results indicate the probable role of intracellular ATP in the restoration and/or maintenance of an active membrane barrier against efflux of small molecules and ions in transformed 3T3 cells.